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(54) COMPATIBLE TYPE OPTICAL PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To compatibly adopt 
the optical disk of a different format by directly 
transmitting first light, diffracting and transmitting 
second light in an optical axis direction and 
detecting information signals and error signals from 
the first and second light reflected from the optical 
disk and made incident through an optical path 
conversion means. 

SOLUTION: A step type planar lens 135 makes the « 
first light I straightly advance all two areas 135a 
and 135b and makes the second light II perform 
straight transmission in the first area 135a and 
first-order diffraction transmission in the second 
area 135b. Thus, a part of the first light I 
transmitted through the lens 135 is made incident 
on the area of the numerical aperture 0.3-0.5 of an 
objective lens 137 and converged to the optical 
disk 100a and the second light II is made incident 
on the area for which the numerical aperture is 

equal to or less than 0.3 of the objective lens 137 and converged to the optical disk 100b. 
By providing the . lens 1 35 on an. optical, path, .positions cpnnected by the first light I and 
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III] CD-RW^-g-trCD^ r 5 y — 2£t^DVD J-«$RSria 

K/B bfcsjftffl* tr y ^ r * x^s 0 

03tJ»3ttft#a i: ^ »lXVJIS2O5tS:ffS<0»4S3t 
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Aifr£ix&!g 1 <03fc&l5|g 2 (Dft£B^®il£i2:£S5l 1 
coW&k, 1 cD^<D^{RiJ(^i@L, AM$H^) 

mi^^itift^^^. fiJfe^2 0D^;^^;*4^rR](ClH3 

StJE»2oa«6{c*^jSiadSr^rU 3ttt^b3S^S 

tfc^>r^ t f 5 If l iclBf^SHfeM tr y 

97 y /gfo 

fiaSTSuyX^ifi^fc^il 0 0 0 MinMl 1 
0 m mM 1 2 0 0 ^ miC^jS^n^cteO^M^^ — 

> i & Alt L/c d £ Sr#» £ 1~£ff 2 };ifS*c<D5:j& 

S3t tr y ^ r y >^*ito 

S I - 7f2/?Jc £ it fc. r. t £r k "f 5 ft 2 (clEiS <D 

mytv y ? r ? ymWo 

KWkmft. Vy97 y 7°^fi 0 



[If *xg 7 ] itufEjg 2 (0®«lctt. 
Sr#m 1 ft* 6 IclEttcoffl&Mft t w y 9 7 y 

Mj&jl 8 ] mm 2 <D%m t mtt&mm^& t <o 



miBji 2 o3t«fc misjfc^w * 9 t <Dm<oyt¥tfyMM 

1 ^ISScOS^Tt tr y 9 7 y 
[li**I9] 1^)6 5 0nm(D^l C03feSrflSWi"-5^ 1 <£> 
ftSKi, <^£§^3 fc 1 <D%^^ 

i:*:JWILfcJ|Sl hi:, 

«7 8 0nm<0JB2©3tSrflBf*"t'S»2O3t«4:, r<D^ 

2<Dft%&ytir&tc&<Dm2<Dft&ft&k&McffiLtcm 

* 1 <D]>t&Xffi2<D]>£<Ofr* Sr****S*f»^>X 

©3tttitj»aia*^ wiE»2<o5tf«ttt^fRj(wiHijFf5a 

Sr*« t ^5 ajft^Jt tr y ^ T * :7lgK 0 
[if 1 0 ] TOIBIB$r3fc**«B:, 

■C* 5 k i "f S W*3J 9 lC|S«c^31Jfe5?* tr y 

»aaTOi/^x©t.t^b^i o o omiumi i 

5 0 ^mfc^jiKSixfc— ©Htaa^'?^ — >ks *f 11 
5 0 /x mM 1 2 0 0 /i m(C^^$^cf&cDPgaM^^ 

2»S!3t \fy 97 y X^ISo 

[ft*iii 2] miB*a§a^^— 

m\ZJtm£thtc^ k Sr#»ii-Slt*^l 0(cffi«c<^51 
JfcS!3t t 0 y?T y ^mSo 
IM&X 1 3 ] SufEr^aM^^ * - ^<D**8&K d ds* 
6. 4 ^m^ft^ n tSrfl#tRi:i-Sf»*3Sl 0 (c|B 
^511ftS3t ¥y 97 y y^mUo 

Mt&x i 4 ] meiiiiff%^»3dst(riB3fcKX^a 

t Sr1#» t -T S» 9 iC|Btt<D2g|S3fe t° * 9 7 y X 



[B*5i i 5 ] Sufsjg 2 (ommiats 



[»!So»lPl4lll«] 
[0 0 0 1 ] 
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Wf^^ MISSIS ft^X&SUB -C * 5 S^M^t t:° -x 
97 y XJftUKfli «9 , l¥&B(CteCD-RW £"^frCD:7 7^ 

# 3 J: 5 K: 4 o fc Htaam^f »^«ifiSr*i-5 qz« 1- ^ 
[0 0 0 2] 

\Z.y*-J2;V}?'T*y*j* 1 ? (DVD) rtftf-Cft < 3 h 
7*^*^ (CD), CD-R (Recordable), CD-RW (Compact Disc 
Rewritable). CD-I, CD-GO <fc 5 *CD7 7 $ y — E&tt 

[0 0 0 3] Wtf£<nVb7 r S V —<DWM<Dm 

£#1. 2mmT*fc?)S®, DVD \$y* 4 * 9 {g^fco 

ffl^WM t MVo ui/X(nmn ifcl- J: o r 0 . 6mm(c:«2p 

'fkSftTV^o tfcoT, DVD ffl3fet: 0 5/^T^^e"CCD 

■f"SIHJB^364i-S. Sfc, DVD 2fctfCD:7 7 S y — ffiS 
7 8 OnnTCfc&S®, DVD JBW 6 5 Onm 

»*S«^fitmc36^*y b* s »«ft* J: 5fci-*«iS 
XifeSbt yfv^T y ^S^M*^ft5 0 
[0 0 0 4] H 1 Sr*BB^S(c s «(0I^t°7^ 
7^8111 ft 6 5 Onm^ficD^^tU^f 
I2 1h »7 8 0nmJKfi(O)feSrttlWi-a»2<O)fcaR3 
1 t &M:$m-fZ>o flfTlBSS 1 O^tai 2 1 teDVD CD J: p (cffi 
^{C^V^-f^^ 1 0 afl§-C\ SP2036ilS3 1 13CD<7) 

<t 0 ttmm^m^^^ 1 o b^-e&>£ 0 fluis^i 

<Wfc«2 l^e>ffl*SftfcJfe«:, I lc^^y^^r^y 
^w>X2 3 tc J: 9*3K*ftTWTbfc«ffi«cJRi<z>il 

-A^z/y ^ * 2 5^5>g«StiT7>f^^ 1 Offitcft 

frOo -t Lt, ttjlBtg^Wi^^V^^ 1 0 a ^feS 

*T*ft^ N lWEJSl©fli*tr— A^^y 2 54:3 
iSLT^10ft;fcffi«2 7t£gft$ft£ 0 --T% WE 
I lODtt^A^/y 2 5 fcT*^ l 0 £<£>H 

<o*ais±«c»4!B 1 xtfjg 2 <d%m 21.31 -vmMz 
>X4 7^fira-ra 0 

[0 0 0 5] fflrlB*2(D3taR3 l^fe»JW*ftfc3KW:, 
I2c0n y^-f^ >^1/>X3 3 (c J: OM^iit? 

X3 7 SraaLTTOET*7-r/W^— 4 ltcAJH"£ft 
4o ^tt, w^A^$ft^c^:^ttIfB z P^^.i'7W^-4 
l^bSW^, SftlB 1 / 4 4 3. 4 5 



0 bfc^sKy b^tttfftSo 

[0006] lttjEffi^wicffv^-f 1 o b^tsw 

*ftfc3tttW1E*MfcUVX4 7, pjattt9 4 5, 1/4 

M«4 3 srsa Lxmm^my 1 maus 
ft, mw.=?m7 «( 4 id^s*r$ftrwis*2<© 

A*xy 3^3 5fflj(ciRj^5o -cojtttStriB^ 

2^«t-A77 P y 3 5*>6>SWSftTJB2 05t 
^irjfl3 9iC^t£ft£ 0 

[0 0 0 7] tm=FW7 4Si'* — 4 1 ttAl*#0>ift*K: 

totia^fc^jt^^^feot, striae 

1«S2 l3S*feffl«Sftfc3t»3KaS*, fiJfEjg2<£> 

3grt1-*o fufE 1 / 4 KStfc 4 3 12 Alt £ ft 5* 

*S2K 3 l^b^W*ftfc3t^#^ttHiJIBl/4JK 
*«4 3Sr~Eiai»L3ic*se>, 01**5 9 0' EUELfcjR 
tlT*ffJfE^l^:^2coffl^:t:^^^y B y 2 5, 3 

[0 0 0 8] H2 Sr#figi-5(c, WIScOpT^jKt) 4 5 
lis RT&tcJ; D*#**SSt*5J|5l <Offi«4 5 a t % r 
<D£S 1 4 5a (D^jU \Z.mi& $ ft/c^ 2 4 5 

b J: P fcoT\ *fttU^X4 7©PBP*^0. 6J^T(c: 

<Dffi«c4 5 a fWfeW>'X4 7<D|gq$b&$0. 4 5 i^T 
l!lKat5**-e*)oT, *iau?l2 (0*«2 1, 3 

1 ^fc^Sft^JtSr^raifl*^r6^aifi»SE"Cfc 

-So 

[0 0 0 9] — ^2<7)|1^4 5 bf^^-r^n^ — * 

^0. 4 5^5>0. 6^Wf«Tfe^ 0 iP*b, rcof 
2©«S4 5bft 6 5 OnmOiKSSr^r-rSJfett^Sia 
^iir, 7 8 0nm(Ojft*Sr*-rs3ttt^KWS*SIB*-e 
fc^>o n"C, Sl^tt4 5attf 2<OS«4 5b^ 
e>5l±i-S3titX^S:l»5fei-5fc«)^Si0 2 »RJ: 9 
[0 0 10] WE»ftvyX4 7tt, mrlE* 1W20 
3tW2 1, 3 l^foflHJtSftfeJtiSWET*^^^ 1 0 
a, 1 0 b^cDfa^HldifefcfftS J; 5 {cf5 0 ^(Oj; 

teZb^^m.'mfrh&o iktz^ JB2<©36«d*e>BBWSft 
tiPtO. 4 5W_b<D^(CA^i-^CD-Rffl3t^^:R 

r/KV^3tSS*S:Si-4CD-RW Mf^^Ty X3S«icig 

[0 0 11] 
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IftWtmfcLX o fc-f-*«UBl *#Wtt, Suffix? 

«5gSr*i-^^^^XSrA«LTs CD. CD-R S CD-RW 
Sr-^tfCD^r ^ y~£* DVD fcflf $g£l£® Lfc 5 1E^£ 

[0 0 12] 

-f ^^^e>s«s*v, ^jte»x**a«ra*L-cAit 

10 0 13] *fc, *55Hlc«SSlfea3ttr5/^ry^ 
KStts #5 6 5 Onmco^l ©3fc«rJH4tt-4JB 1 ©ftiK 

*fl/hIl«^^'7F^ **J7 8 0nm<Dfg2<D%:& 

JB2 03lfi*ffl#i*^bfcllS2©5fi-3-^y hi, 1MB 
!B1 05tfttf»2<0)t©31«aK«r*l(li-Sfcft<03e:K 

A^****^***^:^^ AJW Jg 1 &l>* 
JS2 03t*Eiiaa**6«l<o«*i:, rco^ioofi 
^co^t&ij tcffiB Lv A*f * it S IK 1 <Z>3t ttBGHSBB S 
ii\ WlBJIS2 03ttt3t#*iafclsI^iaS*SIB2<0« 

[0 0 14] 

»2<03t«l 11, 121^ A4*S*ufc3t<D«trS8& 

h*sj»»KSJ:5JCA4*3tS:*3ft*-e"4»*u 
yxi 3 7 ESf5t^#ai. MflBJt^ 1 o 0 
d*5>RI4Slx, «IIB3tKIBlft^a4:aSLTAa**^fc 
*^b*««*XtW^*Sr*ait"S3t*ttl#l 4 l 

[0015] fuffijff 1 OftiH 111 »J& 6 5 OnraifcgrO 

»i^*(i) a-ttiJfcht-So wCoffl*r$i-L^io3t(i) 

teDVD ^(D^m^n^^t'f *9 1 0 0 a IdfitaSrlE 
fc$o ^UT, WIIBIB 2 <D3t« 1 2 1 »»7 8 OraniS* 



(id f«D^r^ y— ocd n cd-rw t£i£<Dimftm^m s 

10 0 bic«»S:lE«Lfc!9lB»Sixfc«» 

[0016] WIS3tJSaE*#Stt, 1 0>3fciK 1 1 

ld»fe«l#**u*:|S©l*(I) oaffaKSrSMft+S* 
KDtf— A^yy y?ll3t\ mJf 1 co tf — 2*7s-f 
]) 1 1 3 fclHriE*Mfcu>Xl 3 7 iOTfcS&iilclBft 
$ ftT A»#©aSf78K«r***- 5S20t'-^7 p y 

^ii3it «i<7»tjai i i«»^e>A*tsttfc*io 
Mi) nwmyty'j*? 1 o 0^^^^^ 

1 0 0^feSW*ixrA*r*K^*lX^2O3t 

(I) , (ID ttl»IB3t*ai»i 4 i>6riRi^iRj^t>*s c 

itffEJgl^tf-i^^y 5/^11 3te^L/t<fc 

sflBtewc. ^r^- ^ 5/^ (cubic) mmmz^-rzw? 
[0017] miBiB2<Dtr— A*xy ^13111 a 

»S*Lfc»lXt/J(S2<03K(I) > (ID Sr-SCaafl— « 
KJ*£*TA**3fc<0^a»Sr3B;15. ^Lfc J: 5 ft* 

3 ltt*2<03t«l 2 l^feA*t*^fc*2©>t (II) 
©— aB^ttSJWS-frTttlB^T*^ 1 0 O^f^fCfp]^ 
a5<o»5>tt3*3a**5o J&KDftWl 1 

lA*feA*t**i,VtJSl<D3t(I) <D— «B3liaS*X«MB 
yt7*^x? 1 0 O^fRjicilR]^^ »9«536»SI*S* 

50 ^LT, MiE^x^*^ 1 0 0j&>fcKWS*vCA*t 
S^fcJt©— »Sra3a*^:TmiB**ffl*l 4 1 ^Ir3^ 

[0018] t ( 7 ^ r ^ ^gf 

Its WIB* lXt/JS 2<03t«l 1 1 , 1 2 l36*e>flHJt* 

^ttl^l 4 3ftSfefc*tf£i:as-?*4o -<^^^^y 
>^3ttfeffi» 14 3 WcWKJB 1 <oytm 111 «*»feA*J 
^ix, (tJEIS2 0tr— A^^y 1 3 l^bSJt^H 
fcJBKOJfctt) is tfllBM 2 Oxtail 2 l«^feA*** 
tt, W«BJR2 0^— A^Xy 1 3 lSraiabfc»2 
c^Tfe (ID S:S*LT*lAr^JB2<D3tjil 11,12 
l**6>HR44StuS3t<otiJA«r»a-*'*o w^"C> tWB* 
1RW*2(DJ(£«1 1 1, 12 1|j:IfflJ^:7tf^ 

y ^X3t«ttiSl 4 3l£»lXtf»2<D)te(I) s (ID 

51 4 3ta£T»lXt*JI52<D*aiil 1 1, 12 1(7) 
[0 0 19] jWlBlEl»r***« fc ITU tMB3fe»*» 

#aiWiBsa-«iu>xi 3 1 k<nm<»%n±\zmw&fo 

PISI¥Si/>Xl3 5}l *Iia»l<03t(I) «H5sa 

a**, m2<oyt (id ttjtw^iRiicigjfaaS'^sia: 



(5) 
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Xl 3 5tt«rE»»W>Xl 3 7<DWP|^0. 3«TO 
IM£ici£S1-£Jgi (D^ttl 3 5 a 
13 5 eL<OftmfcJ&i&Zjln s *j*l/>Xl 3 7 cdR] P$fc 
0. 3 75SO. 5»^*Si-SJR2 0«*6l 3 5 bSr#f 

[0 0 2 0] flfflBJ&l 3 5a ttA*TS^fc»l 

* s »J*S*bTV^V^ e KB, StJlE^ 2 (Office 1 3 5 b\Z 

#»J«S;h/0*5. «£oT, jffllE* 1 <Dfi« 1 3 5 ate 
AatSftS«l£tf*2<Wfe (I). (II) £T£itt5tS 
5 I- 0 ft0*fS6***b 1 0 0%cD^^^#tt 

*SrAl*^SW03l£*fc#LTWd*"C»1-1ll["C*>5. 

[0 0 2 1] IT, mefR 2 coffin 1 3 5 b teA&J" * 
tb*JSl©3t(I) i-^tTlj: 0 ZfemtfrSa*^**) 10 0% 
^*S**W»tt«:*U IS2<7)ft (II) ic^btflO 
ftlHi^^te^ 0 %T*£> 9 „ 1 3JtB*fab**s*& 7 0 %-V 
fc*3t*tt»ttS:*i-5o - -T?, 1 REtfrSMStt, 1 
^Ii]^$^c3t<03fe*^AMi-^^O^ft(c^LTW^ 

[0 0 2 2] B5tt, M¥Il/yX 135 <D|5gSM 

T 



m 



1 / / 
= ?Jo exp( 



jf)r(jc)£j£c 



[0 0 2 6] ifcst (1) t«S¥Kl/>Xl 3 5 
T (J) l4K|«fcffioT*<ce>*T*aSttS 0 IP^> 

1.0 



<D<mmi 3 5 b^^StbfcPBSM^^ — ^Sr*i- 0 

SS»tn 0 ip*>, ggS¥fiwyXi 3 sow 

^tfSl 0 0 0^ mM 1150^ mlc— pgSS^ 

— 115 0m mTSM 1 2 0 0 m mtC 

- > tttB E3t»***S*fSj K [r] ^5 Elcj^Jc $ titv * 
[0023] miBHtaaw U>X 135 <DA#t#<D« 

U a, jS, y tt 0 £l± 1 *i©l«rtt 

a<]3<y«^n o n 0 te^4* 

>Xl 3 5<E>S#t*"C*>5o 

[0024] x S:*s*iRijK*±(Dff«<offiii 

♦KIB-CROfta; (1) *r»a-*-*3KB*fl«kT. «:* 
[0 0 2 5] 

mi) 



Ail) 



[0 0 2 7] 
[»2] 



T(x) = 

ex of - 

3A 

f 6m"(/i -/i 0 )rf 
3A 



exp( 



2jri(n - n 0 )d 
3A 



< * < «r 

a7 < jr < /*r 

PT<x<yT 



( 2 ) 



j»y < * < t 



[0 0 2 8] r 

^i«i/>xi 3 5^, nwfft^sa^-DBrt-eft 

<£>*k5£ (3) Sr«fii-*iB»<oig*f* J f'**«-t-* 0 

[0 0 2 9] 
W*3] 

A, 



(3) 



(A, -A,) 

[0 0 3 0] r^-e, NttBE«i*a**t, -jl^copg 



-efctK :JibMM2« (ii) ic*tLTife(0*a; 

(4) SrMS"t-Sffiti»&*££*Sr il:ioT, 
PSfcO. 3£JlT<OJBl<o«*6l 3 5 alCAWi-5»2(D 
ft^SBPfcO. 37??3i0. 50^2o0ffl^cl 3 5 blCA 

w-r ^ m 2 cd ft <d n (D&mm z — a $ * 5 ^ 1 1 z ± o 

[0 0 3 1 ] 
[*4] 



(4) 



[0 0 3 2] SittBas^fi^vx©^ 
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[0 0 3 3] El&W^Si:, ^j»-c*i-ft«ttSgi o>t 

(i) ic«-t-softiasT3ai*sr*L, suftxwav^-c* 

tftj»tt»2©)t (II) HWa*fjft*Sr* 

u Mt^t*MS2^^ (id td*j~r£ o^{u^ 
3a^^^f 0 (-) temmztntiv: 

[0034] ttjfB^^-e, >m&&m6 4 0 0 
£u§-<6£, 3si<D3t(i) o o ucia*fa*i4*a i -c, m 

2<d% (ii) oo«kia*TSli*«di&0"e*>s. ^tx, m 

i<d% (ii) co- nkia*fa*«*sj o . 7 5xfc5 0 a 

*affl!^#— >ds»flli*ixfcJB2<D«*i 3 5 b-cjRi 
<ojfc(i) <ooikia*ra*tt*&i 0 0%t? > %2<D% (I 
I) <DOftlsl*Ta**jieo%»J:3fc5± 51-, ittfiSLfcJ; 

[0 0 3 5] ttEtORtaffl^MEU^Xl 3 5 SrW 

U>Xl3 5tt*l(Dft(I) (^LT^lWf 2 60 

S«13 5a, 1 3 5 h3LX*WM&mtS^:Z>o 

T, ®2(05fe (II) lu#Uli«l©S«13 5a-Cft 

a:5i3Sias^5Sffix j&2o>««i 3 5 b-m-i&ni 

WSil^iir^o tot, ffllEWSSPFttW'^Xl 3 5 §r 
SlUcfl co^t(l) <D— WXl 3 

a(C**Six % HI2<Dft (II) tt«rBB»«bW^Xl 3 7 
^iPtO. 3KTO<gl«(CA^$tLT7fe^^^^ 1 0 

U>-Xl 3 5Sr)ttt±K*«-t'Si ilCioT, 96 1 ft 
T/IB2<D3t(I) , (II) dStt«n*tt«S:**6>**r. 

[0 0 3 6] I3^tffif5^ ffJlE^l^Xl 3 7 

McjiLfcHlPR. flAttRlPftO. 6£;fTL, A 
4***T/fc)RlXt/*2(0)t(I) , (II) 
*T\ HUBWtT^ 1 0 0 a , lOObC^ISia 

5 <t o \ctz> 0 mzytmmm hi ^kiis^x j * ? 1 

0 0 a , 10 0 b<D#*a>S>S*t£*L, WBJJftu^X 
13 7, 3 5ftWfeSB3EiM*R«:S 

[0 0 3 7] *&^&*%Viy*Ty-7mW. 



\*s ytm±{zmffi&* 1 2 3. fsiftvj&2<D=iy 

r^f>^i/yXl 2 5, 1 3 3M, f)fe^>Xl3 9 
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